An updated checklist of the red seaweeds (Rhodophyta), excluding the order Ceramiales, of the Greek coasts is provided, based on literature records, critically reviewed from present-day taxonomic and nomenclatural aspects. The total number of genera, species and infraspecific taxa currently accepted is 78, 138 and 4 respectively. The occurrence of each taxon in the North Aegean, South Aegean and Ionian Seas is given. Knowledge gaps are pointed, with 57 taxa pending confirmation of their presence marked. Moreover, 13 excludenda and 12 inquirenda taxa are briefly discussed. In overall, a solid updated baseline of the Rhodophyta (excluding Ceramiales) taxa occurence in Greece is provided, critical for future tailor-targeting seaweed studies.
INTRODUCTION
Phycological studies on marine macroalgae have been carried out along the Greek coasts since the early 19 th century (SIBTHORP, 1813; GREVILLE, 1826; BORY, 1832) , resulting in several new species and genera and in numerous records of common Mediterranean taxa. However, the major part of these studies has not been updated in a modern context, while the provided data in the classical publications are usually too limited to allow unequivocal identification, frequently resulting in taxonomic confusion (TSIAMIS & PANAYOTIDIS, 2016a). ceae and the Ceramiales (Rhodophyta) of the Greek coasts (TSIAMIS et al., 2013a (TSIAMIS et al., , 2014 TSIAMIS & PANAYOTIDIS, 2016a) .
MATERIAL AND METHODS
From the early 19 th century until 2017, 13 PhD theses and about 150 research papers have been published on seaweeds from Greece. Master and Bachelor Degree theses as well as conference contributions have not been taken into account for this study. Records of rhodophytes in all other publications have been critically reviewed from present-day taxonomic and nomenclatural aspects, following the on-line data provided by SILVA (2018) and GUIRY & GUIRY (2018) , unless otherwise specified in the "Notes".
The checklist has been compiled following the scheme in TSIAMIS & PANAYOTIDIS (2016a): 1. accepted taxa: there is at least one documented record from Greece, in the form of description and/or illustration(s), 2. pending confirmation of their presence:
undocumented records or records with no sufficient documentation to permit accurate identification under modern standards, 3. excludenda: misidentifications, 4. inquirenda: taxa not typified, with uncertain taxonomic application.
Taxa are listed alphabetically. For each taxon applied synonyms to previous records from Greece are provided. The distribution of each accepted taxon is given for the three biogeographic regions: North Aegean, South Aegean and Ionian Sea (Fig. 1 ). Due to space limitation, only one reference is given for each region, giving priority to publications that include descriptions and/or illustration(s). Additional references are available by the authors on request.
RESULTS
The present checklist recognizes at least 142 Rhodophyta species and infraspecific taxa (excluding Ceramiales), within 78 genera, to occur in Greece (Table 1 ). In addition, there are 57 taxa pending confirmation of their presence on the Greek coasts ( Table 2) .
Taxa Excludenda
Bangia atropurpurea (Mertens in Roth) C. Agardh Based on MULLER et al. (2003) molecular work, Bangia atropurpurea is apparently a freshwater species, distinct from B. fuscopurpurea found in the marine environment. Therefore, the several Greek records (e.g. ANAGNOSTIDIS, 1968; NIKOLAIDIS & HARITONIDIS, 1990; MALEA & HARITONIDIS, 2001) , which all lack sufficient documentation, should be excluded from the Greek marine flora, possibly referring to B. fuscopurpurea.
Bangia thaerasiae Bory
Originally described by BORY (1832: 334) based on specimens collected from Santorini Island (South Aegean Sea), but was later proven to belong to a diatom by DE TONI (1897: 12) . the Aegean Sea (RAULIN, 1869; TSEKOS et al., 1982) and Ionian Sea (TSEKOS & HARITONIDIS, 1977) , which all lack documentation, should be considered as misidentifications, possibly referring to a Gymnogongrus species.
Chondrus crispus Stackhouse
Colaconema caespitosum (J. Agardh) Jackelman, Stegenga & Bolton 0= Rhodothamniella codii (Crouan frat.) J. Feldmann
The single undocumented record by DIAPOU-LIS et al. (1986, as Rhodothamniella codii) from the Saronikos Gulf (South Aegean Sea) should be a misidentification, possibly referring to Colaconema codicola (Børgesen) Jackelman, Stegenga & Bolton (see also BIDOUX & MAGNE, 1989; VERLAQUE et al., 2015: 139) .
Dumontia contorta (S.G. Gmelin) Ruprecht
= Dumontia incrassata (O.F. Müller) Lamouroux
The single undocumented record by TSEKOS & HARITONIDIS (1977) from the Ionian Sea should be a misidentification, since this circumpolar species does not occur in the Mediterranean Sea.
Gigartina pistillata (S.G. Gmelin) Stackhouse
The Greek records from the North Aegean Sea (HARITONIDIS & TSEKOS, 1975) and Ionian Sea (HARITONIDIS & TSEKOS, 1976; TSEKOS et al., 1982; HARITONIDIS et al., 1986) , which all lack descriptions or illustrations, should be excluded from the Greek flora as misidentifications, since this species does not seem to occur in the Eastern Mediterranean Sea.
Iridaea cordata (Turner) Bory
This South America species is not known to occur in the Mediterranean Sea and the undocumented Greek record by TSEKOS et al. (1982) from the North Aegean Sea should be considered as a misidentification.
Kallymenia reniformis (Turner) J. Agardh = Fucus reniformis Turner
Since most of the Mediterranean records of this NE Atlantic species should refer to Meredithia microphylla (ATHANASIADIS, 2016: 650), we prefer to cite the several Greek records (e.g. GIACCONE, 1968a; DIAPOULIS et al., 1986; NIKOLAIDIS & HARITONIDIS, 1990) , which all lack documentation, within the list of taxa excludenda for the Greek flora.
Liagora ceranoides
Lamouroux 0This species has been reported from the Peloponnese by BORY (1832: 329) but actually referring to L. viscida (see also ATHANASIADIS, 2016: 137) , and from Rhodes Island (South Aegean Sea) by REINBOLD (1898) but correspoding to a misidentification of Ganonema farinosum (HAMEL, 1931: 310) . The record by DIANNELIDIS et al. (1977) from Rhodes Island, which lacks documentation, should be also treated as a misidentification since this species does not seem to occur in the Eastern Mediterranean Sea.
Mastocarpus stellatus (Stackhouse in Withering) Guiry 0= Gigartina stellata (Stackhouse in Withering) Batters
The single record by GERLOFF & GEISSLER (1974) from the Ionian Sea is without justification and should be a misidentification, since this species does not occur in the Eastern Mediterranean Sea.
Nemalion multifidum (Lyngbye) Chauvin 0This species does not seem to occur in the Mediterranean Sea and the Greek records from the Ionian Sea (HARITONIDIS & TSEKOS, 1976; TSEKOS & HARITONIDIS, 1977; TSEKOS et al., 1982) , which all lack descriptions or illustrations, should be excluded from the Greek flora, possibly referring to Nemalion lubricum (see also LE GALL & SAUNDERS, 2010) . POLITIS, 1928; KOUSSOURIS, 1976; DIAPOULIS & HARITONIDIS, 1984) , which all lack documentation, should be excluded, probably referring to P. spiralis.
Phyllophora crispa (Hudson) Dixon
There are no documented records of this North Atlantic species from the Mediterranean Sea, and the Greek records from the Aegean Sea (CANDARGY, 1899; ANAGNOSTIDIS, 1968; NIKOLAIDIS & HARITONIDIS, 1990) probably correspond to misidentifications.
Taxa Inquirenda
Amphiroa articulata (Bory) Athanasiadis = Nullipora articulata Bory Erected by BORY (1832: 206) based on plants collected from Sapience islet (Peloponnese). ATHANASIADIS (2016: 292) placed the species under the genus Amphiroa based on Bory's protologue and plates. However, in the absence of the type specimen and a detailed diagnosis of it we agree with to place the species within the the taxa inquirenda.
Bangia sericea Bory
This taxon was erected by BORY (1832: 334) based on plants collected from the South Peloponnese coasts. Based on him and following studies (PREDA, 1908-09) the species is close to Conferva atropurpurea (= Bangia atropurpurea), although this taxon is considered nowdays to be a freshwater species (see taxa excludenda). We prefer to cite Bangia sericea within the list of taxa inquirenda until the type specimen is reinvestigated.
Chylocladia pygmaea (Funk) Kylin
The specific status of this taxon remains unclear and requires taxonomic re-investigation (ALONGI et al., 2008: 149) . In Greece, it was reported by CATRA & GIARDINA (2009) from Karpathos Island, but without documentation.
Erythrotrichia simplex Dangeard nom. inval.
Entity of uncertain taxonomic status since no type has been designated. There are several records of this species from Greece (e.g. DIAPOULIS & HARITONIDIS, 1987a; CHRYSSOVER-GIS, 1995) but in all cases lacking documentation.
Goniolithon subtenellum Foslie
Based on ATHANASIADIS (2016: 289) , the taxonomic position of this species is uncertain, since it has been associated with both Lithophyllum orbiculatum (Foslie) Foslie and Hydrolithon samoënse (Foslie) Keats & Chamberlain. In Greece, Goniolithon subtenellum has been reported by GIACCONE (1968a) from the Aegean Sea but without documentation. The species is accepted by as Lithophyllum orbiculatum (Foslie) Foslie.
Grateloupia neglecta (Bory) Kützing
= Gelidium neglectum Bory Originally described from the Peloponesse by BORY (1832: 324) , it has been associated with Grateloupia filicina (DE TONI, 1905) . Since Bory's original material has never been reexamined its taxonomic status remains unclarified (see also GARGIULO et al., 2013: 6) .
Halymenia rhodymenioides Ercegović
A rare and deep-water species (below 60 m depth) described by ERCEGOVIĆ (1949) from Jabuka (Adriatic Sea), but with obscure taxonomic status. It was later reported by SCH-NETTER & SCHNETTER (1981) from Kephallonia Island (Ionian Sea), but lacking documentation.
Lithophyllum fasciculatum auctorum = ? Lithothamnion fasciculatum sensu Areschoug
The binomial Lithophyllum fasciculatum (Lamarck) Foslie is based on Millepora fasciculata Lamarck, which according to BASSO et al. (2004) its type collection is heterogenous, containing two disticnt plants: one belonging to an undescribed species of Clathromorphum, and the other belonging to a another Lithothamnion spe-cies. The sporadic Greek records from the North Aegean (DIANNELIDIS, 1950) and South Aegean Sea (POLITIS, 1928) are without documentation and should be considered as douptful (see also ATHANASIADIS, 1987: 40) . -LKERLING et al., 1998) , but frequently reported from the Greek coasts (e.g. DIANNELIDIS et al., 1977; SCHNETTER & SCHNETTER, 1981; TSEKOS et al., 1982) ; however, none of the Greek records contain any description or illustrations.
Lithothamnion hauckii

Peyssonnelia codana (Rosenvinge) Levring sensu Verlaque
Although the type material of Peyssonnelia codana belongs to P. dubyi, Mediterranean plants differ from the latter (VERLAQUE, 1978) . The single Greek record from Sithonia (North Aegean Sea) by ATHANASIADIS (1987: 50-51, as Peyssonnelia sp.) is in good agreement with Verlaque's concept, showing spermatangial structures distinct from those of P. dubyi (ATHA-NASIADIS, 2016: 675).
Pneophyllum zonale (Crouan frat.)
Chamberlain = Melobesia zonalis (Crouan frat.) Foslie Previously considered as a synonym of Pneophyllum coronatum, but the type specimen of P. zonale's basionym (Hapalidium coronatum Crouan frat.) does not match with P. coronatum. Hence, the species should be included within the taxa inquirenda (see also . In Greece, P. zonale has been reported from the Aegean Sea by ATHANASIADIS (1987, the description possibly matches with P. coronatum) and GIACCONE (1968a, as Melobesia zonalis, without documentation).
Porphyra atropurpurea (Olivi) De Toni
The taxonomic position of this species is uncertain, since the type has not been designated (BRODIE et al., 2007) . The latter authors state that it could correspond to Porphyra olivii (=Pyropia koreana). Based on ATHANASIADIS (2016) it could represent a synonym of Po. leucostica (= Py. leucosticta). In Greece, the species has been reported by KATSIKOPOULOS (1939) and HARITONIDIS & TSEKOS (1974) , but without documentation.
DISCUSSION
The first checklist of Greek seaweeds (DIAN- NELIDIS, 1950) included 44 currently accepted species and infraspecific taxa of Rhodophyta excluding Ceramiales. Later on, GERLOFF & GEISSLER (1974) listed 81, while ATHANASIADIS (1987) reported 122 taxa for the Aegean Sea only. Based on our study, the total number has presently increased to 142 confirmed taxa, following the several new studies during the recent years (e.g. TSIAMIS et al., 2010; TSIAMIS, 2012; CATRA & ALONGI, 2013; TSIAMIS & PANAYOTIDIS, 2016b) .
Combined with the annotated list of the Greek Ceramiales taxa (TSIAMIS & PANAYOTIDIS, 2016a), the total number of accepted Rhodophyta taxa along the Greek coasts is 262.
The distribution of these 142 non-Ceramiales along the Greek coasts has as follows: 120 taxa have been found in the N. Aegean, 120 taxa in the S. Aegean and 111 taxa in the Ionian Sea (Fig. 1) .
The Greek marine flora seems to host far less non-Ceramiales Rhodophyta taxa comparing with the neighboring Italian coasts, where 290 taxa have been recorded (FURNARI et al., 2010) . This difference definitely reflects the limited studies that have been hitherto conducted in Greece, and generally in the eastern Mediterranean Sea, with several coastal regions and islands still remaining poorly surveyed, particularly in the sublittoral and circalittoral zones.
All taxa reported in the current study have been critically reviewed from present-day taxonomic and nomenclatural aspects, providing also all synonyms ever cited in the literature of Greek seaweeds, minimizing thus the vast taxonomic confusion of the Greek records. Still, too many taxa (57) are pending confirmation in Greece. This is due to the lack of documentation, since most records have been given in form of species names without deposition of material in public herbaria. Several other taxa are treated as excludenda or inquirenda (13 and 12 taxa respectively), which underlies the taxonomic difficulties, particularly concerning the identification of members of the genera Acrochaetium, Gracilaria, Porphyra, and the non-articulated calcified taxa of the order Corallinales (e.g. Fosliella, Goniolithon, Lithophyllum, Lithothamnion, Pneophyllum, Titanoderma) .
We conclude that there are still major gaps in the documentation of the marine flora of the Aegean and Ionian Seas, and surveys in the unexplored areas and particularly in deeper habitats will further increase the number of taxa. Our study can offer a solid updated baseline of the current knowledge of Rhodophyta taxa (excluding Ceramiales) in Greece, critical for future tailor-targeting seaweed studies.
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